Oxidant stress evoked damage in rat hepatocyte leading to triggered nitric oxide synthase (NOS) levels on long term consumption of aspartame.
This study investigates how long-term (40 mg/kg b.wt) consumption of aspartame can alter the antioxidant status, stress pathway genes, and apoptotic changes in the liver of Wistar albino rats. Numerous controversial reports are available on the use of aspartame as it releases methanol as one of its metabolites during metabolism. To mimic the human methanol metabolism the methotrexate treated rats were included to study the aspartame effects. The aspartame treated methotrexate (MTX animals showed a marked significant increase in the superoxide dismutase (SOD), catalase (CAT), lipid peroxidation (LPO), and Glutathione peroxidase (GPx) activity in the liver from control and MTX control animals, and showed a significant decrease in reduced glutathione (GSH) and protein thiol in aspartame treated animals. The aspartame treated MTX animals showed a marked significant decrease in the body weight, brain, and liver weight. The aspartame treated MTX animals showed a marked increase in the inducible nitric oxide (iNOS), neuronal nitric oxide (nNOS), c-fos, Heat shock protein (Hsp) 70 Tumour necrosis Factor (TNF)α, caspase 8, c-jun N terminal kinases (JNK) 3 and Nuclear factor kappa B (NFkB) gene expression in the liver from control and MTX control animals. The aspartame treated MTX animals showed a marked increase in the c-fos, Hsp 70, iNOS Caspase 8, and JNK 3 protein expression in the liver from control and MTX control animals indicating the enhancement of stress and apoptosis. The aspartame treated MTX animals showed a streak of marked DNA fragmentation in the liver. On immunohistochemical analysis aspartame treated animals showed brown colored positive hepatocytes indicating the stress specific and apoptotic protein expression. Since aspartame consumption is on the rise among people, it is essential to create awareness regarding the usage of this artificial sweetener.